The fluorescence studies of the sol-gel transition by styrylpyridine derivative.
The gelation process of tetraethylorthosilanes in acid environment was monitored with the trans-4-(p-N,N-dimethylaminostyryl)-N-vinylbenzylopyridinium chloride (vbDMASP) fluorescent probe. The fluorescence steady-state and anisotropy measurements of material during sol-gel transition are reported. The results are compared with fluorescence studies of the probe in a modeled viscous system of water-glycerol mixtures. A strong increase of anisotropy, from 0.1 to 0.9, with gelation time as well with wavelength, was observed. Although the increase of anisotropy with wavelength is due to specificity of the compounds exhibiting charge transfer properties, the increase of the anisotropy with gelation time is due to an increase of microviscosity. On this basis, suitability of the applied fluorophore in recording of viscosity changes during sol-gel transition is discussed. The molecular structure of vbDMASP in the excited states in dependence on environmental polarity was optimized using the HyperChem and Amsol program. The dynamics of torsional angle C35-C34-N31-C28 of the multichromophore dye in correlation with micropolarity and microviscosity of the network formation during the sol-gel transition is discussed.